Background: Background: Estimations of D-dimer correlate with deep vein thrombosis and pulmonary thromboembolism and may serve as a marker of cortical venous sinus thrombosis (CVST). Aim: Aim: To study the usefulness of D-dimer in the diagnosis of CVST. Materials and Materials and Methods: Methods: A total of 26 patients with CVST were subjected to a detailed medical history and neurological evaluation. A cranial MRI was carried out on a 1.5T scanner using T1, T2, and DWI sequences and two-dimensional time of flight MR venography. D-dimer was estimated using a rapid latex agglutination slide test using monoclonal antibodies. Results: Results: The age of patients ranged between 16 and 70 years old (median 31 years old); 8 were males and were examined after a mean duration of 22 days of symptoms. Cortical venous thrombosis was attributed to puerperium in 4 patients, infection in 5 patients, and pregnancy, dehydration, insect bite, and migraine in 1 patient each. Superior sagittal sinus was involved in 15 patients, transverse sinus in 16 patients, straight sinus in 3 patients, sigmoid sinus in 7 patients, and cavernous and deep system in 1 patient each. A total of 12 patients had more than one sinus involvement. D-dimer was positive in 20 patients and correlated with the duration of symptoms but not with the extent of sinus thrombosis and the outcome. Conclusion: Conclusion: D-dimer is useful in patients suspected of CVST and patients with positive test results should be urgently sent for MR imaging.
Introduction
Cortical venous sinus thrombosis (CVST) is a rare cause of headache and stroke but has a wide clinical spectrum, which includes headache, seizures, focal neurological signs, and alteration in consciousness in isolation or various combinations. [1] The reported incidence of CVST in the West is 3 to 4/million; whereas, in the developing countries it is reported to be 4.5/10000 obstetric admissions. [2, 3] The gold standard for the diagnosis of CVST is magnetic resonance (MR) venography. A computed tomography (CT) scan has limitations, as it is positive in only 70% of the cases. [4] In the developing countries where a majority of the cases with CVST occur, neuroimaging is either not available or beyond the reach of most patients. In such a situation, a biological marker, which is easy to carry out and affordable, is needed. D-dimer is a marker of endogenous fibrinolysis and should therefore be detectable in patients with deep vein thrombosis. Plasma levels of D-dimer, which are fragments of cross-linked fibrin degraded by plasmin, have been shown to be sensitive for the diagnosis of deep vein thrombosis and pulmonary thromboembolism. [5, 6] In the first report of D-dimer in MR venography confirmed CVST, all 6 patients had elevated levels of D-dimer using a qualitative bedside test; [7] but in another study on 5 patients with CVST, 2 patients had D-dimer <500 µg/L suggesting a lack of its sensitivity. [8] A number of other studies, however, have confirmed the usefulness of D-dimer in venous sinus thrombosis. [9, 10] Most of these studies are based on selected patient populations including patients with headache. [10, 11] We have evaluated consecutive patients with CVST with diverse clinical manifestations and highlight the importance of D-dimer in the diagnosis.
Materials and Methods
Consecutive patients diagnosed with CVST were asked to provide their medical history noting previous thromboembolic events, family history, and history of oral contraceptive or other hormonal preparations. The consciousness was assessed by Glasgow coma scale (GCS) score and cognitive function by Mini Mental state examination (MMSE). The presence of cranial nerve palsy and papilledema were noted. Muscle power was assessed on a 0-V MRC (Medical research Council) scale. Muscle tone, tendon reflex, joint position, pinprick, and cortical sensations were noted. The patients with CVST were categorized into those with headache, focal weakness, seizures, and altered sensorium. The severity of stroke was graded as per the Canadian Neurological Score (CNS) scale. [12] A magnetic resonance imaging (MRI) was carried out on a 1.5 Tesla machine (Signa GE Medical system, Wisconsin, U.S.A.). Fast spin Echo T2, T1, and DW imaging were obtained in coronal and axial planes. The location, extent, and nature of abnormality were noted. The MR venography 2D-TOF/SPGR angiographic technique was used usually in two planes i.e., coronal and axial with an inferior saturation band to eliminate signals from arterial structures. Sections with a thickness of 1.5 mm were acquired in a coronal plane using the following parameters: 24/4.9(TR/TE), 50 degree flip angle, 210 × 165 mm field of view, 256 × 128 matrix and 1 NEX (number of excitation). All MR venographic source images thus obtained were post-processed using the maximum (pixel) intensity projection (MIP) method, generating 12 MIP projection at 15 degree increments. We systematically reviewed the resulting venograms in each case for the presence of sinuses. Transverse sinus has a frequent normal variation, hence transverse sinus thrombosis was diagnosed only when T1 hyper intense signal on the MRI corresponding to a blood clot was obtained or there was evidence of collaterals. D-dimer level was done using the Latex Agglutination Slide Test (D-Di Kit-Diagnostica Stago, France) as per the manufacturer's recommendations. A total of 1.8 ml of venous blood was collected in a vial containing 0.2 ml of 3.8% solution of trisodium citrate. The sample was gently mixed and centrifuged at 3000 rpm for 20 minutes and supernatant plasma was removed. After putting 20 ml of plasma on the prescribed position on the test card, 20 ml of a suspension of latex particles coated with anti D-dimer monoclonal antibody were mixed with it using a stirrer. The card was manually rotated for 3 minutes. Formation of visible clumps at the end of 3 minutes was taken as a positive result. [13] Results A total of 26 patients with CVST were recruited. Their median age was 31 years old (16-70 years old) and 8 patients were males. The precipitating events could be detected in half the patients, which included puerperium in 4 patients, pregnancy in 1 patient, infection in 5 patients, and dehydration, insect bite, and migraine in 1 patient each. Seventeen patients had altered sensorium and their GCS score ranged between 4 and 14. Headache was present in all but 1 patient, vomiting was experienced in 22 patients, and focal motor deficit was present in 8 patients (hemiparesis in 7 and monoparesis in 1). Cranial nerve palsy was mainly in the form of 6 th cranial nerve palsy in 8 patients and total ophthalmoplegia in 1 patient who had cavernous sinus thrombosis. Seizures were present in 10 patients, of whom 3 had status epilepticus. MR venography revealed the involvement of superior sagittal sinus (SSS) in 15 patients, transverse sinus in 16 patients, straight sinus in 3 patients, sigmoid sinus in 7 patients, and cavernous sinus and deep venous system involvement in 1 patient each. Twelve patients had more than one cerebral venous sinus involvement and in 1 patient, all the superficial and deep sinuses were involved [ Figure 1 , Figure 2 ]. The duration of symptoms from the onset of symptoms ranged between 2 and 150 days (mean = 22 days). At 3 months, 20 patients showed complete recovery, 4 patients showed a partial recovery, and 2 patients showed poor recovery. The patients were treated with heparin subcutaneously for 10 days (conventional heparin was given to 6 patients, low molecular weight heparin was given to 20 patients) followed by oral anticoagulates and INR (international normalized ratio) was maintained between 2 and 2.5. Symptomatic therapies such as antiedema drugs (mannitol or carbonic enhydrase inhibitor) were given to 13 patients and anticonvulsants were prescribed to those with seizures. D-dimer was done within 24 hours of hospital admission. D-dimer was positive in 20 out of 26 patients. The sensitivity and specificity of D-dimer in the diagnosis of CVST was 77% each. The D-dimer was false negative in 23% of the patients.
D-dimer positivity did not correlate with the extent of venous sinus thrombosis (P = 0.93) and with 3 month outcome as assessed by the Barthel index score (P = 0.38) but inversely correlated with duration of illness (P = 0.01) [ Figure 3 ]. The patients with positive D-dimer results had a shorter duration of illness (mean = 12 days) compared with those with negative D-dimer results (mean = 76 days). The patients' details are summarized in Table 1 .
Discussion
Our study reveals that D-dimer results were positive in 20 out of 26 patients with CVST. These results are in agreement with the earlier report in which all 6 patients with CVST had positive D-dimer. [7] All patient with CVST below 2 weeks had elevated D-dimer [9] and Lalivi, et al. reported elevated D-dimer in 10 out of 12 CVST patients. [10] Negative D-dimer in CVST patients could be attributed to a decrease of D-dimer after a time period. In our patients, the duration of illness of D-dimer negative was much longer than the positive group (mean = 76 vs 12 days). D-dimer levels tend to decrease progressively during the first week after a thromboembolic event and normalized within 3 months after deep vein thrombosis. [14] In a study on 8 patients with CVST with a duration ranging from 1 to 4 months, 6 patients had a D-dimer level in the reference range suggesting a possible correlation between duration of disease and D-dimer levels. [15] D-dimer is a marker of endogenous fibrinolysis, therefore, it was expected to correlate with the extent of venous thrombosis. However, in our study, there was no relation between the D-dimer level and the extent of CVST. Of the 6 patients with absent D-dimer, 2 had thrombosis of all the cerebral venous sinuses. A lack of relationship between D-dimer level and the extent of venous thrombosis was also reported by others. [10] The magnitude of thrombosis expressed as the number of sinuses and veins involved tended to be more imperfect in patients with neurological deficit in comparison with the patients presenting with headache only. Moreover, the patients with a deficit were prone to a higher D-dimer level; however, the difference was not statistically significant. [10] We could not correlate D-dimer level with extent of thrombosis because we carried out a qualitative test for D-dimer.
The diversity in the types of tests available for D-dimer test raises the question of choosing the best test. The first report of D-dimer in CVST was based on qualitative bedside test. [7] We have estimated D-dimer using the rapid latex slide agglutination method. The high efficacy of this method was reported in a comparative study. [16] The sensitivity of the D-dimer test ranged between 81% and 95% [17, 18] and specificity ranged between 22% and 61% [19, 20] in patients with deep vein thrombosis using the latex slide agglutination method using the Diagostica Stago kit. There are various assays available but the one that we have used is reliable and cost effective. Quantitative assays of D-dimer estimation have become available recently but we could not use them for lack of availability in our setup. [10, 11] More elaborate methods with quantification are available. The tests have a comparable sensitivity and specificity. [21] In a study conducted by Cucchiara, et al., a D-dimer level <500 ng mL −1 using the VIDAS assay or <0.5 lg FEU mL −1 using the MDA assay reliably ruled out the presence of CVST. All 9 confirmed patients with CVST had D-dimer above these levels. [22] D-dimer tests can have false positivity. Although we have not carried out D-dimer testing in normal controls, elevated levels have been reported in inflammatory and infectious disorders. [10] A total of 4 out of 42 patients in the control group had elevated levels of D-dimer, which were attributed to pregnancy, rheumatoid arthritis, and meningitis. [23] [24] [25] In a study conducted by Kosinski, et al., 34 out of 35 patients with CVST had high D-dimer levels giving a negative predictive value of 99.6%, specificity of 91.2%, and a positive predictive value of 55.7%. [11] With the current information, clinically suspected patients with CVST whose D-dimer test is positive should undergo urgent MR venography for confirmation. However, more experience is needed before formulating a recommendation for practice.
